Summary. The specific activity of the type I and type II isoenzyme forms of the cAMP-dependent protein kinase (EC 2.7.1.37) in the caput epididymidis of the intact rat was less than that of the caudal region while the isoenzyme ratio (type II :type I) of the former was greater than that of the latter, with type II being the predominant form in both regions. By 7 days after castration, the specific activities in both regions had decreased to the same level. The isoenzyme ratio of the caudal region increased to that of the caput region which remained unchanged after castration. The change in the isoenzyme ratio in the caudal region was mainly due to loss of the type I isoenzyme. The castration effects were reversed by testosterone administration.
Introduction
The importance of the epididymis in sperm maturation and hence male fertility has attracted much attention for a long time (for review, see Mann & Lutwak-Mann, 1981) . Androgens appear to control epididymal functions by regulating several biochemical and physiological processes (for review, see Brooks, 1981) . However, limited studies have been reported on protein phosphorylation in the epididymis even though this important regulatory mechanism, catalysed by protein kinases, has been extensively investigated in other tissues (Greengard, 1978; Carlson, Bechtel & Graves, 1979 ; Glass & Krebs, 1980; Walter & Greengard, 1981 ;  Cohen, 1982; Sharma, 1982) . Epididymal protein phosphorylation has been shown to depend on testosterone (Kadohama & Turkington, 1974) . There appear to be 3 forms of protein kinase in rat epididymal tissue extracts: cyclic AMP- dependent, cyclic AMP-independent and cyclic GMP-dependent. Activities of the cyclic AMPdependent and -independent protein kinases of the caput epididymidis from immature rats are elevated after testosterone administration (Bernard & Wassermann, 1972) and the ratio of the cyclic AMP-dependent to the cyclic GMP-dependent protein kinases increases during post-natal development (Kuo & Williams, 1979) . As in other tissues, the cyclic AMP-dependent protein kinase of the rat epididymis also exists as two isoenzymes, types I and II (Biswas & Majumder, 1982) . The isoenzymes differ in charge and can be separated by ion-exchange chromatography. We have now examined the effect of androgen on the two isoenzymes of the cyclic AMP-dependent protein kinase from the caput and the cauda regions of the rat epididymis.
Nembutal/100 g body weight). (Lee et ai, 1976) . Protein kinase II was the predominant form in the epididymal tubules; protein kinase I was a minor fraction in the caput region but its concentration was greater in the caudal part. If the activity profile was divided at the trough between two peaks, the approximate ratio between type II and type I isoenzymes can be estimated. From three preparations, the isoenzyme ratios (type II :type I) were 3-4 + 1-0 and 2-5 + 0-5 for the caput and the cauda epididymidis respectively. By 7 days after castration, the caput epididymidis showed no change in the activity profile (Text-fig. la ) or in the isoenzyme ratio (3-9 ± 0-4, = 3). In the cauda epididymidis the type I isoenzyme was much more depressed than type II (Text-fig. lb ) and the ratio increased significantly (P < 0001) to 4T ± 0-8 (n = 3). In fact, the activity profile of each region of the epididymis from the castrated rats appeared similar to that of the normal caput epididymidis (Text-fig. 1 ). The isoenzymes from the castrated rats were eluted at salt concentrations slightly lower than those of the normal rats, but this was not consistently seen among the 3 preparations.
In a preliminary study, 10 pM-cAMP stimulated type I isoenzyme of the normal caput epididymidis to 80% but did not affect that of the caudal region. Under the same conditions, type II isoenzyme from either region of the normal epididymis was stimulated up to 30%.
Discussion
Since protein kinases are also present in the epididymal fluid and spermatozoa (Garbers, First & Lardy, 1973; Hoskins, Stephens & Hall, 1974; Lee & Iverson, 1976; De-eknamkul, 1980; Majumder, 1981) , it is essential to wash the chopped tubules before release of the tubular protein kinases by homogenization. For this reason, the results of the present study should not have been affected by contamination by epididymal fluid and spermatozoa, and should therefore be more accurate than those using unwashed tubules (Bernard & Wassermann, 1972; Kuo & Williams, 1979) .
Our finding of a difference in the specific activity of protein kinase (Table 1) between the caput and the cauda epididymidis clearly extends the list of enzymes with differential activities along the epididymis (Brooks, 1981) . However, protein kinase is the first enzyme so far studied that shows regional difference in the isoenzyme composition (Text- fig. 1 ). The importance of these regional differences is still unknown but they could be related to the differential phosphorylation of acidic chromatin proteins observed in the two parts of the epididymis (Kadohama & Turkington, 1974) .
Like several other epididymal enzymes, the protein kinase activity is androgen-dependent since its activity decreases after castration but is maintained by testosterone administration (Table 1) . Although both isoenzymes of the caput region are equally sensitive to androgen withdrawal (Text- fig, la) , the high sensitivity to androgen withdrawal of the protein kinase I of the cauda epididymidis (Text- fig. lb ) is similar to that observed in two other steroid-sensitive tissues, the ventral prostate and levator ani muscle (Fuller, Byus & Russell, 1978) . The importance of specific regulation of the type I isoenzyme in the cauda epididymidis by testosterone must await further study on its cellular location and its phosphorylation products. Nevertheless, the column recovery is high and its variations cannot be correlated with the observed loss of the type I isoenzyme.
With protamine as substrate, cAMP does not stimulate the unfractionated protein kinases from rat epididymis (Bernard & Wassermann, 1972) . So the presence of a cAMP-dependent form cannot be determined by the data in Table 1 . However, a study by Biswas & Majumder (1982) 
